ATPase N-ethylmaleimide-sensitive Fusion Protein: A Novel Key Player for Causing Spontaneous Network Excitation in Human Temporal Lobe Epilepsy.
The molecular basis for onset, maintenance and propagation of excitation along neuronal networks in epilepsy is still poorly understood. Besides different neurotransmitter receptors that control signal transfer at the synapse, one key regulator involved in all of these processes is the ATPase N-ethylmaleimide-sensitive fusion protein (NSF). Therefore, we analyzed receptor subunits and NSF levels in tissues from the medial temporal gyrus (MTG) of patients with pharmaco-resistant focal temporal lobe epilepsy resected during epilepsy surgery and autopsy controls. The resected tissues were further characterized by field potential recordings into tissues with and without spontaneous sharp wave activity. We detected increased levels of NSF, NMDA 1.1, 2A and GABAAγ2 receptor subunits associated with spontaneous sharp wave spiking activity. We further identified correlations between NSF, AMPA receptor subunit, metabotropic glutamate receptor and adenosine 1 receptor levels in the spontaneous sharp wave spiking tissues. Our findings suggest that NSF plays a key role in controlling spontaneous network excitation in epilepsy by two mechanisms of action: (1) directly via controlling transmitter release at the presynaptic side, and (2) indirectly via altering the function of possible receptor crosstalk and directing/integrating specific receptor compounds through/into the postsynaptic membrane.